Aerial parts of the caespitose type of bluebunch wheatgrass (Agropyron spicutum) have been shown to direct rainwater and to concentrate it in the soil immediately beneath individual plants. The degree to which water collects beneath the bunches appeared to be related to the size of the canopy.
Highlight
Aerial parts of the caespitose type of bluebunch wheatgrass (Agropyron spicutum) have been shown to direct rainwater and to concentrate it in the soil immediately beneath individual plants. The degree to which water collects beneath the bunches appeared to be related to the size of the canopy.
It is possible that the rapid decline of bluebunch wheatgrass under heavy grazing is related to soil moisture redistribution caused by the removal of its aerial parts.
Many workers have emphasized the importance of bluebunch wheatgrass (Agropyron spicatum) on the native ranges of western North America and considerable information is available on the response of this species to grazing pressure.
In spite of the attention given to the productivity of the wheatgrass, little attention has been paid to the factors which enable the species to dominate wellmanaged ranges.
Several reports have pointed out that bluebunch wheatgrass succumbs easily to heavy grazing and that under such conditions, the species is weakened and its habitat is invaded by annuals, such as cheatgrass (Bromus tectorum L.), and shrubs, such as big sagebrush (Artemisia tridentata Nutt.), (Tisdale, 1947; Ellison, 1960; Harris, 1967; NdawulaSenyimba, 1969 depth of water penetration to the heights of plants of known species under specific soil conditions. Gwynne (1966) concluded that, in the dry savannahs of East Africa, many plants growing in arid places survive on very light rains by directing the water to their rooting zone.
The question posed by the present work was whether or not a caespitose grass, such as bluebunch wheatgrass, growing in an arid to semi-arid climate in a temperate latitude "collects" rainwater in much the same manner as do the caespitose species of the drylands of East Africa. The climate of the area is arid to semi-arid with an average annual precipitation varying from slightly less than 180 mm in the driest parts to 440 mm in the wettest parts.
Materials and Methods

Bluebunch
Most of the rains come in summer (Tisdale, 1947) in relatively gentle storms with no extensive run-off except on extremely steep or denuded slopes.
Rainwater penetration of the soil under the bunches of the wheatgrass was demonstrated in the field as follows. Trenches about 30 cm deep were dug on level ground through selected bunches shortly after rain had fallen. The moisture front below the bunches and bare ground could usually be seen (Fig. 1) 1. Moisture penetration in a soil profile after a 29 mm rainfall. The slope was 6% SE. the amount of water trapped in each can after a given time of spraying.
The mist-spray system was used to prevent run-off and the tendency to over-saturate the soil along the walls of the box.
Moisture applications and readings started one month after transplanting and continued for three and one-half months. In each test water was applied for one hour. The moisture status of the soil was measured with a wheatstone bridge immediately before and one hour after watering. Watering and moisture readings were undertaken biweekly. After testing four times, one group (B) was clipped to ground level and testing continued a further three times.
-
Since little lateral movement of water occurs in soil it was assumed that the moisture difference recorded in each row of blocks was due to the downward penetration of water applied.
Results
Field observations indicated that rainwater penetrated deeper into the soil beneath the bunches of bluebunch wheatgrass than in the patches of bare ground between (Fig. 1) . There seemed to be a relation between the size of bunches and the depth of water penetration in roughly sinusoidal moisture-fronts.
For example, moisture penetration in the field, following a 29 mm rain, was 12 cm under bare ground in contrast to 15, 17, and 20 cm under plants 30, 40, and 53 cm tall. The moisture fronts beneath very small bunches of the wheatgrass in soil on the heavily-grazed areas were relatively uniform in depth.
. -Observations in the greenhouse (Fig. 2) represent the average of four determinations of the levels at which moisture penetration was sensed after one hour of mist spraying when both groups (A and B) were intact and the average of three determinations made after Group B had been clipped. Results obtained in this experiment supported the observation that rainwater penetrates deeper or at least I L more rapidly beneath the bunches of wheatgrass than in ihe soil under bare ground. T 'here seemed to be a relationship between the size of the plant canopy and the depth to which moisture penetrated.
The fact that the clipped bunch gave similar readings to the control suggests that fluctuations in soil moisture penetration are related to the aerial parts of the plant.
Discussion
Observations made in the field and in the greenhouse support the belief that the deeper penetration of water beneath individuals of caespitose bluebunch wheatgrass is due to a "funnelling" effect of the aerial parts, and that the plant canopy directs light summer rain into the rooting zone of an individual plant. It is also possible that bunches of the wheatgrass impede the movement of rainwater running over bare areas, thus increasing the amount of water which penetrates in the soil around the bunches.
However, owing to the nature of the rains in the grasslands studied (Tisdale, 1947), contribution to soil moisture from sheet flow may not be very great.
The ability of the aerial parts of the wheatgrass to intercept and redistribute the incident moisture may have a bearing on the capability of the species to withstand grazing and interspecies competition. It is known that bluebunch wheatgrass easily succumbs to very heavy grazing. In the seeding stage and under heavy grazing the plant does not compete well with annual invaders such as cheatgrass. However, it is clear that annuals rarely invade well developed stands of the wheatgrass (NdawulaSenyimba, 1969) . Although he suspected the competition to be for soil nitrates, Harris (1967) admitted that the wheatgrass did better when competing with cheatgrass in places receiving summer
